Study objective-The aim ofthe study was to investigate the relationship between the state of health in childhood and ill health in early adult life.
part of the National Child Development Study and related health at 7 years of age to that at 23. A wide range of information on child health in the cohort was available, which was used to construct a broader measure of health status than selected diagnostic categories.
Setting-The survey population was nationwide.
Participants-The study population included all children born in the week 3-9 March 1958. They were followed up at 7, 11, 16 , and 23 years. Of the target population of 17 733 births, 12 537 (76%) were retraced and interviewed at 23 .
Measurements and main resultsChildren at age 7 were allocated to 13 morbidity groups; 20% of children had reported no ill-health apart from the common infectious diseases, but 10% were included in four or more of the morbidity groups. Children with no reported morbidity retained their health advantage into early adulthood: ratios of observed to expected il health for four ofthe five indices examined at age 23 were all significantly below one (self rated health 0-81, asthma and/or wheezy bronchitis 0-63, allergies 0 79, emotional health 0 75). Children with more morbidity at age 7 had higher ratios of ill health in adulthood. A chronic condition in childhood was associated not only with excess morbidity in the short term but also with a poor health rating in early adult life (ratio= 1 38). Morbidity was significantly increased for most of the adulthood indices among children with asthma and/or wheezy bronchitis. However most ill health in young adulthood occurred in study members with a relatively healthy childhood. Ratios of observed to expected frequencies were calculated for each morbidity group at age 7 in order to indicate the likelihood of (a) belonging to the other morbidity groups at 7 and (b) having ill health subsequently in early adulthood.
Conclusions
For (a), expected numbers were calculated assuming that within any particular morbidity group, the prevalence of other groups was the same as in the population overall; x2 tests were used to establish whether ratios differed significantly from one, but because of the number of tests performed (66) only values of p<001 were regarded as significant.
For (b), expected numbers were derived from the prevalence of ill health at age 23 applied to the population in each morbidity group at age 7. As fewer tests (35) were performed than for (a), 95% confidence intervals (CI) were calculated to assess the statistical significance of these ratios.
Results
MORBIDITY AT 7. Table I shows the prevalence of the 13 morbidity groups for boys and girls in the National Child Development Study. By 7 years virtually all children had experienced one or more of the common infectious diseases such as measles, German measles, whooping cough, chicken pox, mumps or scarlet fever. Forty per cent had also suffered with ear and throat infections and related problems, often repeatedly. In contrast 4% of children had a chronic medical condition such as heart disease, epilepsy or a urogenital disorder (appendix).
Overall the prevalence of morbidity by age 7 was higher for boys than girls but sex differences were generally small. Exceptions to this included injuries and "other" morbidity; the latter resulted largely from the inclusion of hernia in this group. Some children were included within a group for nore than one condition. For example, one in 10 children identified as having suffered from an allergy had had both eczema and hayfever in the first 7 years of childhood, and one in 16 of those with a chronic physical or mental handicap had both.
As the common childhood infectious diseases affected such a large proportion of the sample (97%) they have been omitted from subsequent tables and from the figure. The figure is based, therefore, on the remaining 12 groups which are (table II) .
The chronic sensory and physical and mental handicap groups were also associated (ratio= 2-34, 95% CI 2O05-2 63). However this was largely explained by children with mental handicaps having speech impairments.
A significant excess of observed to expected cases occurred between the asthma, bronchitis and wheezing group and the allergies group (ratio=1-84, 95% CI 1-73-1-95). Both groups also suffered more "other" acute conditions than expected, with ratios of 1-69 (95% CI 1-58-1-80) and 1-21 (95% CI 1-08-1-34) respectively. 6 ' 7 ' 8 ' tFurther investigation revealed that the high ratios for asthma and allergy groups was accounted for by an excess prevalence of pneumonia in these rhiltirt-n not mutually exclusive. It shows that the majority of children (70%) were included in one but no more than three morbidity groups while 10% were in four or more. A substantial percentage, 20%, was not included in any group. Differences between boys (18%) and girls (22%) were small. Table II demonstrates the overlap between the 12 morbidity groups, as shown by the ratio of observed to expected frequencies. Results did not differ substantially for boys and girls, and therefore both sexes have been combined. Children included in one category were likely to be included in another; that is, most ratios were greater than one. However, additional ill health was not equally distributed across all morbidity categories. For example, children who had suffered an injury generally had no further problems although they did display more psychosocial morbidity than expected, with a ratio of 1-21 (95% CI 1-11-1-31).
In contrast, children with chronic medical conditions were included in a significantly greater number of morbidity groups than expected. The highest ratio, 4-44 (95% CI 4 09-4 79) was between chronic medical and acute recurring conditions. This was largely accounted for by children with urogenital abnormalities being especially prone to recurring urinary tract infections, whereas the high ratio of 1 60 (95% CI 1-37-1-83) between chronic medical and other acute conditions could not be explained by associations between particular illnesses within the two groups. Children with chronic medical conditions also had significantly higher ratios for chronic sensory or physical or mental handicap, asthma and/or bronchitis and wheezing, SUBSEQUENT ILL-HEALTH FOR MORBIDITY GROUPS AT AGE 7. Tables III and IV show morbidity at 7 in relation to self reported health at age 23. As previously described, measures used to define morbidity were different for the two ages. Indices for age 23 are not yet as comprehensive as for 7, but some measures do indicate broadly similar aspects of ill health. As the number of morbidity groups at 7 increased, there was a consistent pattern of increasingly poorer health at age 23 than expected from the population prevalence at this age (p<OIOl, table III). Children with no reported ill health at 7 had less subsequent ill health than expected. This was also the case for 7 year olds included in one morbidity group only, of whom 40% had had acute illness(es). Conversely, those included in four or more morbidity groups at age 7 had raised levels of morbidity for each of the 23 year health indicators.
Patterns of subsequent ill health are also presented for the specific morbidity groups at 7. Table IV Tables III and IV show that morbidity before groups were associated with greater ill health than age 7 was associated with excess ill health expected at age 23. The asthma group, in problems in early adulthood. Ill health at 23 was particular, had significantly poorer health, not not, conversely, associated with specific just in relation to later asthma but also in relation morbidity in childhood. This finding reflects the to allergies, emotional problems and self rated prevalence of the morbidity groups at age 7 (table health. Children with a chronic condition before I and figure) as well as the magnitude of ratios in age 7 more often experienced emotional problems table IV. So, for example, children with chronic in early adulthood than expected, with a conditions had the highest ratio of observed to significantly raised level of "depression" expected "poor" rating of health at age 23 yet the identified from the Malaise Score (ratio= 1-29, majority (80%) of those rating their health as 95 Oi CI 1 11-1 -47) and a non-significant excess of "poor" or "fair" at 23 had not had a chronic "medical treatment" for psychological problems condition before age 7. Even in the 7 year group (ratio = 1 20, 95O/ CI 0-98-1 44). This group also where the subsequent excess of observed cases rated their health as "poor" or "fair" more was greatest, as for example in children with frequently than the population as a whole asthma and bronchitis and later asthma/ (ratio= 1-38, 95O, CI 1-22-1-54). The childhood bronchitis, the majority of young adults who psychosocial group had the greatest ratios for later reported this complaint had not experienced this depression and "treatment" for a psychological or in early childhood. The group with psychosocial emotional problem (1-38, 95O/ CI 1-19-1 57, and morbidity at 7 had higher ratios of "depression" 1 31, 950o CI 1-09-1*53 respectively) compared and "treatment" for psychological problems at with other morbidity groups, although the age 23 than the asthma/bronchitis group but their psychosomatic groups had ratios of 1-20 (950O/ CI later contribution towards psychological ill health 1-07-1-33) and 1 22 (950o CI 1 07-1-37) for the in young adults did not differ markedly. One previous study, conducted in the USA, attempted to characterise childhood health status4 and the categorisation used formed the basis for the groupings in the present study. Subsequent analysis of the National Child Development Study data was reassuring in respect of the classification scheme adopted since well known relationships emerged. There was, for example, an association between asthma, bronchitis, wheezing and allergies in early childhood which has been shown in numerous studies20 and children identified as having chronic conditions up to age 7 were more likely to have an ascertained handicap at age 11.14 These findings lend credence to the classification scheme used.
In other respects the health status of these children may be less adequately described. This applies especially to the ascertainment of short term common illnesses, in contrast to the prospective study conducted in the USA4 in which more accurate recording of acute illness was possible. The American study was also able to establish consistency in definitions for particular conditions, while in the 1958 cohort study variability in reporting was inevitable due to the large number of doctors and parents providing information. Given these differences it is not surprising that marked variations exist between the two studies in percentages of children in the morbidity groups. For almost all groups prevalence percentages are notably higher in America, with the exception of asthma and psychosomatic conditions.
It appears that a subgroup of children are more prone than others to a variety of apparently unrelated types of morbidity. Ten adulthood. Other morbidity groups at age 7 showed subsequent excess of ill health problems later on. In some instances, for example asthma, these findings have been well documented but this is not the case for all the morbidity groups under consideration. In particular, evidence for the poorer subsequent emotional health of children with a chronic physical condition24 gains support from these results. It was not the case, however, that ill health in young adults was associated with particular morbidity groups in childhood, even for the groups with the highest ratios. This is consistent with previous investigations of chest illness in young adulthood, which was more closely associated with asthma at age 16 than asthma in early childhood. 7 Comparisons have been limited, however, by the scarcity of measures of ill health in adulthood. Indices used here tended to differentiate primarily on the basis of emotional health, while underrepresenting acute illness and chronic conditions. More complete assessment of the legacy of ill health in childhood therefore awaits development of better indices, both in later childhood and at age 23, and ultimately of further follow up of the cohort into middle age. Meanwhile, the findings reported here suggest that although health status in childhood has long term implications, this does not form a substantial contribution to ill health in early adult life.
